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(54) Bill receiving/paying device and automated cash transaction apparatus 



(57) A bill receiving/paying device (1) and an auto- 
mated cash transaction apparatus (101), by which bills 
of different sizes are dealt and by which charging and 
recovery can be made together, are provided. A charg- 
ing/recovery box (8) capable of storing and discharging 
the bills of different sizes in an intermixed state are pro- 
vided in the bill receiving/paying device (1) to solve the 
problems involved in the prior art. For example, in the 



case of charging, the bills of different sizes stored in the 
charging/recovery box (8) in the intermixed state are 
paid out onto a conveyance path (5) to go through a bill 
discrimination portion (3) so as to be discriminated 
thereby with respect to kinds thereof to be stored in the 
storage/discharge boxes (7) every kind of bills, so that 
the bills packed in the charging/recovery box (8) can be 
charged together in the bill receiving/paying device (1). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a bill receiving/ paying 
device and an automated cash transaction apparatus, 
which reuse a received bill as a bill for payment. 
[0002] A bill receiving/paying device mounted in an 
automated cash transaction apparatus used for a finan- 
cial institution is provided with a storage/ discharge box, 
which serves to store a received bill and discharge the 
same as a bill for payment at the time of payment, in 
other words, recycles a bill. 

[0003] Hereupon, In the case of handling domestic 
and foreign bills, bills to be handled are increased in 
kind, which makes it necessary to handle bills widely dif- 
ferent in size and rigidity. J P-A-2000- 187752 discloses 
a bill receiving/paying device provided with a storage/ 
discharge box, in which a roof plate is vertically adjust- 
able in accordance with the length of a bill to be stored 
in a short side direction of the bill in order to handle the 
bills different in size. Also, JP-A-7-257805 discloses a 
sheet-like item stacking device provided with a stacking 
guide plate of which position is adjusted in accordance 
with a bill size in order to store sheet-like items different 
in size. 

BRIEF SUMMARY OF THE INVENTION 

[0004] The bill receiving/paying device described in 
JP-A-2000-187752 can not store bills of different sizes 
in a storage/discharge box in an intermixed state. For 
example, in the case that the roof plate is adjusted into 
a position for handling a bill of small size, if it is tried to 
store a bill of large size, a leading end of the bill in a 
running direction collides against the roof plate and thus, 
it is not possible to ensure a sufficient storage space. 
Meanwhile, in the case that the roof plate is adjusted so 
as to handle a bill of large size, if it is tried to store a bill 
of small size, a distance between a position in which the 
bill is interposed between rollers and a position in which 
a leading end of the bill in the running direction collides 
against the roof plate becomes long, so that it is difficult 
to store the bill in a storage/ discharge box in an aligned 
state. For example, in the case of Eurocurrency, a min- 
imum Euro bill has a long side of 120 mm and a short 
side of 60 mm while a maximum Euro bill has a long side 
of 170 mm and a short side of 85 mm. Thus, it is not 
possible that the same storage/discharge unit stores the 
bills having a large difference in size, in an intermixed 
state. 

[0005] Hereupon, in the case of charging bills in an 
automated cash transaction apparatus, the bills to be 
charged are, firstly, charged in one charging/recovery 
box, and thereafter passed thorough a discriminating 
portion in which the number of bills is decided, to charge 
those in bill storage units by kinds. Also, in the case of 
withdrawing the bills, an empty charging/ recovery box 



is mounted, and the bills are conveyed from the storage/ 
discharge units by kinds thorough the discriminating 
portion in which the number of bills is decided, to be 
stored in the charging/recovery box. 

5 [0006] As described above, in order to charge or with- 
draw the bills, it is necessary to intermix bills of plural 
kinds in one charging/recovery box, while the device dis- 
closed in JP-A-2000-187752 cannot charge and with- 
draw the bills in a lump in the case that the bills has 

10 greatly different sizes every kind. Also, in making de- 
tailed check during operation, it is necessary to make 
motions of withdrawing and charging and thus, the de- 
tailed check cannot be made in the prior configurations. 
[0007] The invention has been thought of in view of 

15 the above problems, and the object thereof is to provide 
a bill receiving/paying device and an automated cash 
transaction apparatus, which can deal bills of different 
sizes, and charge and withdraw those in a lump. 
[0008] In order to achieve the object, according to a 

^0 fjrst feature of the invention, a bill receiving/ paying de- 
vice includes: a bill storage unitfor storing and discharg- 
ing a bill; a bill size detecting means for detecting a size 
of the bill to be stored in the bill storage unit; a bill pas- 
sage sensor for detecting passage of the bill to be con- 

25 veyed to the bill storage unit; and a control portion for 
controlling the respective constituents, wherein the bill 
storage unit includes a stacking assist means for re- 
straining excessive moving of the bill entering into the 
bill storage unit, and the control portion controls the 

30 stacking assist means on the basis of information with 
respectto a size of the bill, which information is detected 
by the bill size detecting means after the passage of the 
bill has been detected by the bill passage sensor. 
[0009] According to a second feature of the invention, 

35 there is provided a bill receiving/paying device having 
the above first feature, wherein the bill size detecting 
means includes a bill discriminating unitfor discriminat- 
ing a kind of the bill, and a storage portion having a da- 
tabase in which kinds of the bills and sizes of the bills 

40 are associated with each other. 

[0010] According to a third feature of the invention, 
there is provided a bill receiving/paying device having 
the above first or second feature, wherein the bill stor- 
age unit stores the bill so as to be in an upright posture. 

45 [0011] According to a fourth feature of the invention, 
there is provided a bill receiving/paying device having 
one of the above features, wherein the control portion 
controls the stacking assist means in such a manner 
that, when discharging the bill, the stacking assist 

50 means escapes to a position in which the stacking assist 
means does not interfere with the bill to be discharged. 
[0012] According to a fifth feature of the invention, 
there is provided a bill receiving/paying device having 
one of the above features, wherein there are a plurality 

55 of bill storage units, the bill storage units being charging/ 
recovery boxes used for withdrawing a bill from other 
bill storage units and for charging the other bill storage 
units with a bill. 
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[0013] According to a sixth feature of the invention, 
there is provided a bill receiving/paying device having 
the above fifth feature, wherein there are a plurality of 
bill storage units, the bill storage units include a receipt 
box for storing a bill being not suited to payment, stor- 
age/discharge boxes for storing and discharging bills by 
kinds, and a charging/recovery box for withdrawing the 
bill from the storage/discharge boxes and charging the 
storage/discharge boxes with a bill, and wherein the bill 
receiving/paying device further includes a bill discrimi- 
nation portion for discriminating a kind of the bill, and a 
conveyance path by which the respective bill storage 
units and the bill discrimination portion are connected to 
each other, and along which a bill are conveyed, the con- 
veyance path arranging the bill discrimination portion on 
a path portion connecting between the charging/recov- 
ery box and the storage/discharge boxes. 
[001 4] According to a seventh feature of the invention, 
there are provided a bill receiving/paying device having 
one of the above features, wherein the bill storage unit 
includes a roller for feeding a bill, the roller constituting 
a receiving/paying opening, and stacking guide having 
a bill guide surface for guiding the bill fed to the bill stor- 
age unit in a moving direction; the stacking assist means 
includes a stacking assist member having a bill end 
stopper portion which restrains a leading end of the bill 
to be stored in a moving direction, and forming a taking- 
in space; and the control portion controls a distance of 
the bill end stopper portion from the receiving/paying 
opening. 

[001 5] According to an eighth feature of the invention, 
there is provided a bill receiving/paying device having 
the above seventh feature, wherein the stacking assist 
member includes a roller portion having a rotation axis 
along an edge line of a leading end in the moving direc- 
tion of the bill, a vane portion protruding radially from 
the roller portion, and a movable tip end portion connect- 
ed to a tip end of the vane portion so as to be able to 
turn within a predetermined angle; and the vane portion 
has a tip end curved toward the receiving/paying open- 
ing, which tip end is in a L-shaped configuration. 
[0016] According to a ninth feature of the invention, 
there is provided a bill receiving/paying device having 
the above eighth feature, wherein the stacking assist 
member is provided in plural in a direction along a rota- 
tion axis the roller portion. 

[0017] According to a tenth feature of the invention, 
there is provided a bill receiving/paying device including: 
a bill storage unit for horizontally stacking bills in an up- 
right position; a conveying device for conveying the bills 
to the bill storage unit; a partition member positioned in 
a manner to partition an interior of the bill storage unit 
into a taking-in space and a storage portion when a bill 
conveyed by the conveying device is taken into the bill 
storage unit, and moved in a manner to allow the bill to 
be conveyed when the bill taken into the bill storage unit 
is conveyed to the storage portion; and a restraining 
member adapted to be displaced in accordance with a 



size of the bill taken in, so as to come into contact with 
a leading end of the bill to restrain the bill from moving 
when the bill is taken into the bill storage unit, wherein 
the storage portion enables bills of different sizes to be 

5 stored therein. 

[0018] According to an eleventh feature of the inven- 
tion, there is provided a bill receiving/paying device hav- 
ing the above tenth feature, wherein the partition mem- 
ber and the restraining member are formed integrally. 

10 [0019] Also, an automated cash transaction appara- 
tus according to the invention may be provided with the 
bill receiving/paying device having at least one of the 
above features. 

[0020] Other objects, features and advantages of the 
is invention will become apparent from the following de- 
scription of the embodiments of the invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OFTHE SEVERAL VIEWS OF 
20 THE DRAWINGS 

[0021] 

Fig. 1 is a view showing an outward appearance of 
25 an automated cash transaction apparatus, to which 
the invention is applied; 

Fig. 2 is a view showing a control mechanism of the 
automated cash transaction apparatus, to which the 
invention is applied; 
30 Fig. 3 is a view showing a configuration of a bill re- 
ceiving/paying device; 

Fig. 4 is a view showing a control mechanism of the 
bill receiving/paying device according to an embod- 
iment; 

35 Fig. 5 is a view showing operation of the embodi- 
ment when charging bills; 

Fig. 6 is a view showing operation of the embodi- 
ment when charging bills; 

Fig. 7 is a view showing a flowchart of the embodi- 

40 ment when charging bills; 

Fig. 8 is a view showing the operation of the em- 
bodiment when withdrawing bills; 
Fig. 9 is a view showing operation of the embodi- 
ment when withdrawing bills; 

45 Fig. 1 0 is a view showing a flowchart of the embod- 
iment when withdrawing bills; 
Fig. 11 is a view showing a second configuration of 
the bill receiving/paying device; 
Fig. 12 is a view showing operation of the second 

so configuration when charging bills; 

Fig. 13 is a view showing a flowchart of the second 
configuration when charging bills; 
Fig. 14 is a view showing operation of the second 
configuration when withdrawing bills; 

55 Fig. 1 5 is a view showing a flowchart of the second 
configuration when withdrawing bills; 
Fig. 1 6 is a top plan view showing a charging/recov- 
ery box loaded on the bill receiving/ paying device; 
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Fig. 17 is a side view showing a state where bills 
are stored in the charging/recovery box; 
Fig. 1 8 is a side view showing a state where bills 
are discharged from the charging/recovery box; 
Fig. 1 9 is a view showing a shape of a stacking as- 
sist member; 

Figs. 20A to 20D are views showing operation when 
storing a bill in the charging/recovery box; 
Figs. 21 A to 21 D are views showing operation when 
storing a bill in the charging/recovery box; 
Fig. 22 is a flowchart when storing a bill in the charg- 
ing/recovery box; 

Fig. 23 is a view showing a control mechanism for 
storing and discharging bills from the charging/ re- 
covery box; and 

Fig. 24 is a view showing another embodiment of a 
stacking assist means. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] An explanation will be given below to an em- 
bodiment of the invention. 

[0023] Fig. 1 is a view showing an outward appear- 
ance of an automated cash transaction apparatus, to 
which the invention is applied. The automated cash 
transaction apparatus 101 according to the present em- 
bodiment includes a card/statement processing mech- 
anism 1 02 for processing a transaction card of a cus- 
tomer and a transaction statement paper, a bankbook 
processing mechanism 103 for dealing a bankbook, a 
housing 104, and a customer operating portion 1 05 for 
displaying and inputting information required for trans- 
action. In the housing 104, there is provided a bill re- 
ceiving/paying device 1 . 

[0024] Fig. 2 is a block diagram showing control rela- 
tionship in the present apparatus. The card/ statement 
processing mechanism 102, the bankbook processing 
mechanism 103, the customer operating portion 105 
and the bill receiving/paying device 1 are connected to 
a main body control portion 1 06 via a bus 11 0 to perform 
necessary actions under control of the main body con- 
trol portion 1 06. In addition, the above elements are also 
connected to an interface portion 107, a staff operating 
portion 1 08, and an external storage device 109 via the 
bus 11 0 to give and take data as required, while detailed 
description thereof is omitted here. The respective 
mechanisms and constituents are supplied with electric 
power from an electric power source 111 . 
[0025] Fig. 3 is a view showing a configuration of the 
bill receiving/paying device 1 loaded on the automated 
cash transaction apparatus 101, and Fig. 4 is a view 
showing a control mechanism. The bill receiving/paying 
device 1 includes a receiving/paying opening 2 through 
which a bill is received or withdrawn, a bill discrimination 
portion 3 for discriminating the kind and the truth of the 
bill, a temporary keeping portion 4 for temporarily storing 
a received bill until the transaction is concluded, a con- 
veyance path 5 by which the respective constituents of 



the bill receiving/paying device 1 are connected and 
along which the bill is conveyed, and bill storage units • 
for storing a bill to be dealt in the bill receiving/paying 
device 1 . 

5 [0026] The bill storage units are classified according 
to roles assigned, and include, for example, a receipt 
box for storing a rejected bill which has been decided to 
partly cause a fold, a storage/ discharge box serving as 
a bill storage unit by kinds of the bills, which storage unit 
10 receives and discharges a bill every kind in receipt and 
payment of the bill, and a charging/recovery box for 
charging the storage/discharge box with bills and with- 
drawing bills from the storage/discharge box. 
[0027] According to the present embodiment, the re- 
15 ceipt box 6 is provided in a topmost stage as shown in 
Fig. 3. Among bills as received, a bill which has been 
decided not to be appropriate for payment due to a fold 
or the like is stored in the receipt box 6. The storage/ 
discharge boxes 7 are provided in second and third 
20 stages. Bills are stored by kinds in the storage/discharge 
boxes 7, and the bills as stored are discharged at the 
time of payment. For example, the box in the second 
stage can be made as a box assigned to a bill of 1 ,000 
yen and the box in the third stage can be made as a box 
25 assigned to a bill of 1 0,000 yen. The charging/recovery 
box 8 is provided in a fourth stage. Since the charging/ 
recovery box 8 is provided for charge and recovery, it 
must be a bill storage unit capable of storing and dis- 
charging bills of plural kinds to be dealt by the bill re- 
30 ce'rving/paying device 1 , in an intermixed state. 

[0028] Further, the bill receiving/paying device 1 in- 
cludes a storage portion DB for memorizing the corre- 
spondence between kinds of bills and sizes thereof. By 
providing the storage portion DB, it is possible to dis- 
ss criminate the sizes of the bills from one another by 
means of discrimination of the kinds of bills from one 
another. A control portion 9 is connected to the main 
body control portion 1 06 through the bus 1 1 0 to control 
the bill receiving/paying device 1 in accordance with a 
40 command from the main body control portion 1 06 and a 
detected state of the bill receiving/paying device 1 , and 
to transmit a state of the bill receiving/paying device 1 
to the main body control portion at need. 
[0029] Charging of the bills in the embodiment will be 
45 described below with reference to Figs. 5 to 7. Charging 
of bills is made, for example, in the case that the bills 
are charged before the automated cash transaction ap- 
paratus 1 01 is put into operation, or in the case that the 
device is to be replenished with the bills when the bills 
50 which have been charged become small in number dur- 
ing operation. The control portion 9 is put into a charging 
mode to control the respective constituents so as to 
make charging of the bills in the following manner. 
[0030] As shown in Fig. 5; the bills stored in the charg- 
es ing/recovery box 8 are paid out onto the conveyance 
path 5. The bills paid out onto the conveyance path 5 
are conveyed in a direction indicated by arrows in the 
figure and go through the bill discrimination portion 3 to 
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be decided with respect to kinds and number of the bills 
to be temporarily kept in the temporary keeping portion 
4. 

[0031] Subsequently, the bills kept in the temporary 
keeping portion 4 are conveyed in a direction indicated 
by arrows as shown in Fig. 6 and discriminated by the 
bill discrimination portion 3 with respect to states of the 
bills, and when the bills are rejected ones, they are 
stored in the receipt box 6. The bills discriminated as 
being not rejected ones are stored in the storage/dis- 
charge boxes 7 every kind. Fig. 7 shows a flowchart of 
the aoove charging of the bills. 

[0032] Subsequently, recovery of bills in the embodi- 
ment will be described with reference to Figs. 8 to 10. 
The recovery of the bills is made in the case that the bills 
in the automated cash transaction apparatus 101 are 
withdrawn, for example, after the closing of business, or 
in the case that the bills which have been charged during 
operation become large in number, so that the need of 
withdrawing the bills in the apparatus arises. The control 
portion 9 is put into a recovery mode to control the re- 
spective constituents so as to make recovery of the bills 
in the following manner 

[0033] As shown in Fig. 8, the bills stored in the stor- 
age/discharge boxes 7 are fed out onto the conveyance 
path 5. The bills fed out onto the conveyance path 5 are 
conveyed in a direction indicated by arrows in the figure 
and go thorough the bill discrimination portion 3 to be 
decided thereby with respect to the kinds and the 
number of the bills, so that the bills are temporarily kept 
in the temporary keeping portion 4. 
[0034] Subsequently, the bills kept in the temporary 
keeping portion 4 are conveyed in a direction indicated 
by arrows as shown in Fig. 9 and discriminated by the 
bill discrimination portion 3 with respect to states of the 
bills to be stored in the charging/recovery box 8. In this 
embodiment, in the case of withdrawing the rejected 
bills stored in the receipt box 6, the bills are not stored 
in the charging/recovery box 8 but the receipt box 6 is 
dismounted and withdrawn as it is. Fig. 1 0 shows a flow- 
chart of the above recovery of the bills. 
[0035] Fig. 11 is a view showing a second configura- 
tion of the bill receiving/paying device 1 mounted in the 
automated cash transaction apparatus 1 01 . The bill re- 
ceiving/paying device is different from that shown in Fig. 
3 with respect to a configuration of a conveyance path 
5, so that the conveyance path connected to the charg- 
ing/recovery box 8 is disposed on an opposite side with 
the receipt box 6, the storage/discharge boxes 7 and the 
bill discrimination portion 3. More specifically, a path 
connecting the charging/recovery box 8 and the bill dis- 
crimination portion 3 is configured so as to be separated 
from a path connecting the storage/ discharge boxes 7 
and the bill discrimination portion 3. By configuring the 
conveyance path 5 so that the paths do not overlap each 
other and arranging the bill discrimination portion 3 on 
the path connecting the charging/recovery box 8 and the 
storage/discharge boxes 7, it becomes possible to con- 



tinuously carry out the charging/recovery of the bills 
without passing through the temporary keeping portion 
4. 

[0036] Charging of bills in the second configuration 
5 will be described below with reference to Figs. 12 and 
13. 

[0037] Fig. 12 is a view showing operation when 
charging bills, and Fig. 13 is a flowchart thereof. The 
bills discharged from the charging/recovery box 8 go 

10 thorough the bill discrimination portion 3 and discrimi- 
nated thereby with respect to the kinds and the states 
thereof so that the kinds and the number of the bills are 
decided. The bills are stored in the receipt box 6 and the 
storage/discharge boxes 7 in accordance with results of 

15 the above discrimination. 

[0038] Subsequently, recovery of the bills in the sec- 
ond configuration will be described below with reference 
to Figs. 14 and 15. 

[0039] Fig. 14 is a view showing operation when col- 
20 lecting bills, and Fig. 15 is flowchart thereof. The bills 
discharged from the storage/discharge boxes 7 go 
through the bill discrimination portion and discriminated 
thereby with respect to the kinds and the states thereof 
so that the kinds and the number of the bills are decided. 
25 Then, the bills are stored in the charging/recovery box 
8. The charging/recovery box 8 is dismounted from the 
bill receiving/paying device 1 and recovered by an op- 
erator. 

[0040] Also, in order to perform detailed checking dur- 
30 ing operation of the automated cash transaction appa- 
ratus 1 01 , the collecting operation and the charging op- 
eration can be made to decide the number of the bills 
within the apparatus. 

[0041] Subsequently, the charging/recovery box 8 in 

35 the embodiment will be described in detail. 

[0042] When charging or recovering bills, it isTieces- 
sary to intermix plural kinds of bills in one bill storage/ 
discharge box. In the case that the sizes of bills are con- 
siderably different every kind, there is a need for a 

40 charging/recovery box capable of storing the bills of dif- 
ferent sizes in an intermixed state. 
[0043] Fig. 1 6 is a top plan view showing a configura- 
tion of a charging/recovery box 8 mounted in the bill re- 
ceiving/paying device 1. Also, Fig. 17 is a side view 

45 showing a state where bills are stored in the charging/ 
recovery box 8, and Fig. 18 is a side view showing a 
state where the bills are discharged from the charging/ 
recovery box 8. The charging/recovery box 8 is of a hor- 
izontal-type in which the bills are stored in an upright 

50 position so as to be arranged in a horizontal direction, 
and is capable of storage and separate paying-out. 
[0044] A bill taking-in/discharge mechanism includes 
stacking/feed rollers 801, pickup rollers 811, driven ro- 
tation backup rollers 802, gate rollers 803 which rotate 

55 in a bill storing direction but do not rotate in a paying- 
out direction, brush rollers 804 which are disposed co- 
axial with the gate rollers 803 and on which flexible 
pushing members are arranged radially, and separation/ 



5 



9 



EP1 326 215 A2 



10 



stacking guides 805 adapted to change its position in 
accordance with the operation, separation or stacking. 
[0045] The stacking/feed rollers 801 are driven by a 
drive source (not shown) through gears to rotate. A bill 
to be stored is fed to a taking- in space, and a bill to be 
discharged is fed to the conveyance path 5. The backup 
roller 802 is driven by the stacking/feed roller 801 and 
rotates to interpose a bill with the stacking/feed roller 
801 so as to convey the bill. The gate roller 803 is driven 
by the stacking/feed roller 801 to rotate when storing the 
bill, but does not rotate when discharging the bill. More 
specifically, when separating a bill from other bills and 
feeding out it by means of the pickup roller 81 1 and the 
stacking/ feed roller 801 , a bill adjacent to the bill to be 
discharged comes into contact with the gate roller 803 
so as to be prevented from following the discharged bill. 
[0046] The stacking/feed roller 801 and the gate roller 
803 define a taking-in/discharge port to the taking-in 
space. More specifically, when a bill is released from an 
interposed state between the stacking/ feed roller 801 
and the gate roller 803 at the time of storage, the bill is 
put in a non-constraint state except contact with the sep- 
aration/stacking guide 805 and then, taken into the tak- 
ing-in space. 

[0047] In addition, the brush rollers 804 have a sheet 
only over an approximately half of its circumference in 
order to materialize bill discharging operation. When 
storing a bill, the brush roller rotates in a bill storage di- 
rection, whereby bills stacked in the taking-in space are 
scraped out into the storage space by means of the ra- 
dially arranged sheet. When discharging bills, the brush 
roller 804 rotates to a position in which the sheet es- 
capes from the taking-in space. Accordingly, a bill to be 
discharged will not interfere with the sheet at the time of 
discharging the bill. 

[0048] Also, the pickup rollers 811 are driven in syn- 
chronism with the stacking/feed rollers 801 , and the 
brush rollers 804 are driven in reverse rotation to the 
stacking/feed rollers 801 , whereby it is contemplated to 
make a drive source for common use. In addition, the 
brush rollers 804 are coupled with the stacking/ feed roll- 
ers 801 through an one-way clutch, and do not rotate at 
the time of bill discharge. In addition, the one-way clutch 
rotates in one direction but not in an opposite direction, 
such that it rotates in a clockwise direction shown in Fig. 
17 but not In a counterclockwise direction. 
[0049] The separation/stacking guides 805 have tak- 
ing-in space sides thereof serving as bill guide surfaces, 
which guide a surface of a bill at the time of storage and 
discharge of a bill. At the time of storing the bill, the bill 
guide surfaces are arranged in a position along an elon- 
gation in a bill moving direction in the taking- in/dis- 
charge port of the bill taking-in/discharge mechanism. 
At the time of discharging the bill, the bill guide surfaces 
escape to a position in which bills can be separated one 
by one by means of the pickup rollers 811 . 
[0050] The storage spaces are surrounded and de- 
fined by a bottom plate 808, bottom surface belts 807 



disposed above the bottom plate 808 and suspended in 
a manner to support lower ends of the bills stored, a 
push plate 806, the separation/stacking guides 805, a 
roof plate 810, and side wails 81 3. 

5 [0051] Mount positions of the side walls 813 can be 
set conformed to sizes of the bills. It is appropriate to 
set a width of the side walls 813 to a value greater by 
around 2 mm to 1 0 mm than widthwise sizes of the bills. 
Also, a distance between the bottom plate 808 and the 

10 roof plate 81 0 is set at a value greater than a heightwise 
length of a bill having a maximum size so that the max- 
imum size bill dealt by the bill receiving/ paying device 
1 can be stored. 

[0052] Since the charging/recovery box 8 must han- 
15 die the bills of different sizes, it is provided with a stack- 
ing assist means near the taking-in/discharge mecha- 
nism. The control portion 9 controls the stacking assist 
means on the basis of information with respect to the 
sizes of the bills stored. 
20 [0053] In the embodiment, there are stacking assist 
members 81 2 for guiding leading ends of the bills stored 
above the separation/stacking guides 805 in a moving 
direction. 

[0054] Fig. 19 shows a shape of the stacking assist 

25 member 81 2. The stacking assist members 81 2 include 
a roller portion 81 2a having an axis of rotation along an 
edge line of a leading end of a bill in the moving direction, 
L-shaped vane portions 812b, and movable tip end por- 
tions 812c connected to tip ends of the vane portions 

30 812b which tip end portions 812c can turn a predeter- 
mined angle, the stacking assist members being con- 
trolled in rotation by the control portion 9. 
[0055] The stacking assist members 812 are mounted 
such that an outer peripheral surface of the roller portion 

35 81 2a is positioned at an extension of the bill guide sur- 
face of the separation/stacking guide 805. 
[0056] Here, an explanation will be given to the L- 
shaped vane portions 81 2b and the movable tip end por- 
tions 812c. The vane portions 812b protruding from the 

40 roller portion 81 2a are shaped such that, when the vane 
portion 812b is positioned on a side toward the storage 
space, that is, one of the three vane portions 812b 
shown in Hg. 1 7 is positioned on the side (righthand side 
in the figure) toward the storage space, a tip end of the 

45 vane portion 812b is curved toward the taking-in/dis- 
charge mechanism. A taking-in space is defined by the 
inner surface of the vane portion 81 2b which surface ex- 
tends from a bent portion of the vane portion 812b to a 
tip end thereof and faces the outer peripheral surface of 

50 the roller portion 81 2a, and the outer peripheral surface 
of the roller portion 812a, so that a leading end of the 
bill stored through the taking- in/discharge mechanism 
is guided to the taking-in space. 

[0057] An inner surface on a side of the taking-in 
55 space from the roller portion 81 2a to the bent portion of 
the vane portion 812b serves as a bill end stopper por- 
tion to form an inner end surface of the taking-in space, 
which restrains excessive running of an end of a bill to 
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be stored thorough the taking-in/discharge mechanism. 
[0058] The movable tip end portions 812c are con- 
nected to tip ends of the vane portions 812b so as to be 
able to turn a predetermined angle. A boundary between 
the taking-in space and the storage space is defined by 
a region, which extends from the bent portion of the vane 
portion 812b to a tip end of the movable tip end portion 
812c. The movable tip end portions 812c and the sep- 
aration/stacking guide 805 ensure a space therebe- 
tween, so that bills stored are guided to the space, that 
is, the taking-in space. 

[0059] A distance between the tip end of the movable 
tip end portion 812c and the bottom plate 808 is made 
smaller than a length of minimum size bills dealt by the 
bill receiving/paying device 1 in the moving direction, 
that is, a height of minimum size bills stored in an upright 
position, and a distance from the taking-in port thereto 
is preferably made smaller than a length of minimum 
size bills in the moving direction. With such arrange- 
ment, bills taken into the taking-in space in an upright 
position can be prevented from falling down within the 
taking-in space, so that stable storage is made possible. 
Further, the bills stored in the storage space can be pre- 
vented from falling down into the taking-in space, and 
so it is possible to prevent interference between the bills 
being taken in and the bills stored. 
[0060] The stacking assist members 81 2 are control- 
led in rotation so that bills having been taken into the 
taking-in space are maintained in an upright position. 
When a bill of large size is taken in, the member is con- 
trolled at a turning angle such that a distance from the 
taking-in/discharge port to the bill end stopper portion is 
made a length conformed to a bill of large size, and when 
a bill of small size is taken in, the member is controlled 
at a turning angle such that a distance from the taking- 
in/discharge port to the bill end stopper portion is made 
a length conformed to a bill of small size. 
[0061] Here s the distance corresponding to a length 
conformed to a bill size indicates a distance somewhat 
longer than a length of a bill size in the moving direction. 
The reason for the somewhat longer distance is that a 
bill being taken in is in some cases fed obliquely to the 
taking-in space depending upon the state of convey- 
ance. At this time, when a distance from the taking-in/ 
discharge port to the bill end stopper portion is equal to 
a length of a bill size in the moving direction, It is feared 
that a leading end of the bill collides against the bill end 
stopper portion to buckle. In order to prevent such buck- 
ling, a margin is provided on the taking-in space under 
the above control. 

[0062] The stacking assist members 81 2 are provided 
in plural in a widthwise direction of bills as shown in Fig. 
1 6 to guide upper ends of the bills being stored into the 
taking-in spaces in a plurality of locations. Accordingly, 
even if the bills tend to be folded and curled, those can 
be stably stored without causing interference with suc- 
ceeding bills. 

[0063] A transmission sensor includes a light emitting 



element 888a and a photodetector 888b. When a bill is 
present in the vicinity of the taking-in/ discharge port, 
light is intercepted by the bill and so the sensor detects 
the presence of the bill in the vicinity of the taking-in/ 
5 discharge port. When a period of time, duringwhich light 
is intercepted, is prolonged at the time of storage, the 
push plate 806 is driven to widen a space for storage of 
the bills. 

[0064] By controlling those in this manner, the stack- 
10 ing assist members 812 are positioned in a manner to 
provide for partitions between the taking-in spaces and 
the storage portions when a bill or bills are taken into 
the charging/recovery box 8. Also, when a bill or bills 
having been taken into the taking-in spaces are trans- 
is ferred to the storage portions, the stacking assist mem- 
bers move in a manner to allow the bill or bills to be trans- 
ferred to the storage portions. 

[0065] Also, the bill end stopper portions of the stack- 
ing assist members 812 are displaced in accordance 

20 with sizes of the bills being taken into the taking-in spac- 
es, to enable bills of different sizes to be stored. 
[0066] That is, the stacking assist members 81 2 may 
include a partitioning member which is positioned in a 
manner to provide for a partition between the taking-in 

25 space and the storage portion in the charging/recovery 
box 8 when a bill is taken into the charging/recovery box 
8 and which moves in a manner to allow a bill to be trans- 
ferred to the storage portion when the bill having been 
taken into the taking-in space is transferred to the stor- 

30 age portion, and a restraint member which is displaced 
in accordance with a size of the bill. 
[0067] However, the stacking assist member 812 can 
be controlled as one body by providing a partitioning 
member and a restricting member integrally, a unit as 

35 shown in the embodiment. 

[0068] As shown in Fig. 1 8, when a bill or bills are dis- 
charged from the charging/recovery box 8, the separa- 
tion/stacking guide 805 and the stacking assist mem- 
bers 812 escape away from the storage portions unlike 

40 the case where the bill or bills are taken therein. The 
stored bills are pushed toward the separation/stacking 
guides 805 by the push plate 806, and separated one 
by one by rotation of the pickup rollers 81 1 to go thor- 
ough the taking-in/discharge mechanism to be dis- 

45 charged from the charging/recovery box 8. 

[0069] Subsequently, operation in the case of storing 
a bill or bills in the charging/recovery box 8 will be de- 
scribed with reference to Figs. 20 to 23. The case of 
charging the charging/recovery box 8 with bills is, for 

50 example, the case of withdrawing bills in the apparatus, 
at which the control portion 9 controls the bill receiving/ 
paying device 1 so as to put the same in the recovery 
mode. 

[0070] In addition, since there is a need of detecting 
55 sizes of the bills stored in the charging/recovery box 8, 
there is provided a bill size detecting means. The bill 
size detecting means of the embodiment includes the 
bill discrimination portion 3 and the storage portion DB 
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to detect sizes of the bills. Since the kinds of the bills 
passing through the bill discrimination portion 3 are dis- 
criminated from one another, by providing database in 
which the kinds and the sizes of the bills are associated 
with each other, it becomes possible to recognize the 
sizes of the bills being conveyed. The control portion 9 
performs the following control on the basis of a size of 
the bill detected by the bill size detecting means. Here- 
inafter, explanations will be given separately to the case 
of storing a large-sized bill and the case of storing a 
small-sized bill. 

[0071 J Figs. 20A to 20D are views showing operation 
in the case of storing a large-sized bill. Passage of a bill 
1000 to be stored in the charging/recovery box 8 is de- 
tected by a bill passage sensor 889 (Fig. 20A). The bill 
1000 enters the charging/recovery box 8 through the 
taking-in/discharge mechanism (Fig. 20B). 
[0072] Meanwhile, as shown in Fig. 23, when the con- 
trol portion 9 puts the bill receiving/paying device 1 in 
the recovery mode, it controls the charging/ recovery 
box 8 in a manner to put the same in the storage mode. 
In the storage mode, a stacking/feed roller driving motor 
801m is driven to further convey the bill having entered 
the taking-in/dischargc mechanism. When passage of 
the bill 1000 is detected by a bill passage sensor 889, 
the control portion 9 controls a stacking assist member 
driving motor 81 2m so that the stacking assist members 
812 rotate up to positions where they wait for the large- 
sized bills (Fig. 20C). 

[0073] Further, the bill 1000 is fed into the charging/ 
recovery box 8 and caused by the stacking/feed roller 
801 and the gate roller 803 to enter the taking-in space. 
At this time, the bill 1 000 is fed while being maintained 
in an upright position along the bill guide surface of the 
separation/stacking guide 805. The separation/stacking 
guide 805 has the bill guide surface arranged along a 
moving direction of a bill entering from the taking-in/dis- 
charge port, so that the bill 1000 fed by the stacking/ 
feed roller 801 and the gate roller 803 is guided along 
the bill guide surface of the separation/stacking guide 
805. 

[0074] After a leading end of the bill 1 000 in its moving 
direction enters the taking-in space of the stacking as- 
sist member 81 2 and the bill is released from a state in 
which the bill is interposed between the stacking/feed 
roller 801 and the gate roller 803, the leading end of the 
bill 1 000 in the moving direction comes into contact with 
the bill end stopper portion on the inner end surface of 
the stacking assist member 81 2. That is, the leading end 
of the bill 1 000 is restrained to prevent the bill from mov- 
ing excessively and a trailing end of the bill in the moving 
direction is brought into contact with the bottom plate 
808, so that the bill is stacked in an upright position (Fig. 
20D). The bills stacked in the taking-in space are fed 
toward the storage space by pushing upper and lower 
ends thereof by means of the brush roller 804 and the 
stacking assist member 812. When the stored bills in- 
crease in quantity and a period of time during which light 



is intercepted in the transmission sensor 888 is pro- 
longed, the control portion 9 controls a push plate driving 
motor 806m to move the push plate 806 so as to widen 
the storage space, thereby ensuring the storage space. 
5 [0075] Subsequently, an explanation will be given to 
the case of storing a small-sized bill. Firstly, disadvan- 
tages involved in the prior art in the case of storing a 
small-sized bill will be described. The charging/recovery 
box 8 is set such that a distance between the bottom 
10 plate 808 and the roof plate 81 0 is conformed to a large- 
sized bill so as to enable also storing a large-sized bill. 
[0076] In some cases, when folded or curled bills are 
stored, the bills cannot be stored in a state in which lower 
ends thereof are true up on the bottom plate 808. That 
15 is, since a bill having such tendency to be folded or 
curled has a width in a direction of storage within the 
charging/recovery box 8, it is feared that such bill is in- 
terposed between previously stored bills and the sepa- 
ration/stacking guide in the taking-in space to stop the 
20 operation. 

[0077] In the case where the bills are not stored in a 
state in which lower ends thereof are true up on the bot- 
tom plate 808, a disadvantage is caused when the bill 
receiving/paying device 1 is in the charging mode. More 
25 specifically, since the bills are separated one by one 
from other bills by means of the pickup rollers 811 ar- 
ranged in the vicinity of the taking-in/discharge port 
when the bills are discharged from the charging/ recov- 
ery box 8, the pickup rollers 811 find difficulty in sepa- 
30 ration of bills in the case where ends of the bills are not 
true up on a side of the taking-in/ discharge port. 
[0078] Meanwhile, it is required that the pickup rollers 
811 are arranged in the vicinity of the taking-in/dis- 
charge port. If the pickup rollers 811 were arranged 
35 away from the taking-in/discharge port, a distance be- 
tween a position, in which the bill is given a conveyance 
force by the pickup roller 811, and the taking-in/dis- 
charge port would be increased to cause a disadvan- 
tage that it becomes difficult to guide ends of the bills to 
40 the taking-in/discharge port. 

[0079] Also, in the case where bills must be stored in 
an upright position, the following problem is involved in 
addition to the above disadvantage. In order to maintain 
the bills so as to be stored in an upright position, it is 
45 necessary to support upper ends of the bills. However, 
since the upper ends are varied in position when the bills 
are different in size, it is necessary to provide support 
members conformed to sizes of the bills. 
[0080] Hereupon, the small-sized bills are stored in 
50 the following manner. 

[0081] Figs. 21 A to 21 D are views showing operation 
in the case of storing a small-sized bill. Passage of a bill 
1000 to be stored in the charging/recovery box 8 is de- 
tected by the bill passage sensor 889 (Fig. 21A). The 
55 bill 1 000 enters the charging/recovery box 8 through the 
taking- in/discharge mechanism (Fig. 21 B). 
[0082] Meanwhile, when the control portion 9 puts the 
bill receiving/paying device 1 in the recovery mode, it 
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controls the charging/recovery box 8 in a manner to put 
the same in the storage mode. In the storage mode, the 
stacking/feed roller driving motor 801m is operated to 
further convey the bill having entered the taking-in/dis- 
charge mechanism. When passage of the bill 1000 is 
detected by the bill passage sensor 889, the control por- 
tion 9 controls the stacking assist member driving motor 
812m so that the stacking assist members 812 rotate 
up to positions where they wait for small-sized bills (Fig. 
21 C). 

[0083] Further, the bill 1000 is fed into the charging/ 
recovery box 8 and caused by the stacking/feed roller 
801 and the gate roller 803 to enter the taking-in space. 
At this time, the bill 1 000 is fed while being maintained 
in an upright position along the bill guide surface of the 
separation/stacking guide 805. The separation/stacking 
guide 805 has the bill guide surface, which is arranged 
along a moving direction of a bill entering from the tak- 
ing-in/discharge port, so that the bill 1 000 having been 
fed by the stacking/feed roller 801 and the gate roller 
803 is guided along the separation/stacking guide 805. 
[0084] After a leading end of the bill 1 000 fed in the 
moving direction enters the taking-in space of the stack- 
ing assist member 812 and the bill is released from a 
state in which it is interposed between the stacking/feed 
roller 801 and the gate roller 803, the leading end of the 
bill 1 000 in the moving direction comes into contact with 
the bill end stopper portion on the inner end surface of 
the stacking assist member 812. That is, the leading end 
of the bill 1 000 is restrained to prevent the bill from mov- 
ing excessively and a trailing end of the bill in the moving 
direction is brought into contact with the bottom plate 
808, so that the bill is stacked in an upright position (Fig. 
21D). The bills stacked in the taking-in space are fed 
toward the storage space by virtue of upper and lower 
ends thereof being pushed by the brush roller 804 and 
the stacking assist member 812. When the stored bills 
are increased in quantity and a period of time during 
which light to be received by the transmission sensor 
888 is intercepted is prolonged, the control portion 9 
controls the push plate driving motor 806m to move the 
push plate 806 so as to widen the storage space, there- 
by ensuring the storage space. 

[0085] In the above example, the stacking assist 
member 812 restrains a leading end of the bill being 
stored so as to enable preventing the bill from running 
excessively, so that even in the case of storing small- 
sized bills, the bills can be stored while trailing ends of 
the bills in the moving direction are true up on the bottom 
plate 80S. 

[0086] Accordingly, the bills can be separated one by 
one from one another even in the case where the bills 
are discharged from the charging/recovery box 8, and 
thus stable discharging operation is made possible. Al- 
so, since a distance between the movable tip end por- 
tion 812c and the bottom plate 808 is set to be made 
smaller than a size of minimum size bills dealt by the 
apparatus, interference between the bills being taken in 



the taking-in space and the bills stored in the storage 
space can be prevented. 

[0087] Fig. 22 is a flowchart showing the operation of 
storage in the embodiment. When a bill, of which kind 

5 and size are discriminated by the bill discrimination por- 
tion 3, is detected by the bill passage sensor 889, the 
control portion 9 controls the stacking assist member 
81 2 on the basis of information with respect to the dis- 
criminated size of the bill. 

10 [0088] Fig. 24 is a view showing another example of 
a stacking assist means mounted in the charging/ re- 
covery box 8. In this example, the control portion 9 con- 
trols a drive source DM to change a position of a stack- 
ing assist member 812 in a bill moving direction in ac- 

15 cordance with a size of the bill. Also, a roller portion hav- 
ing a brush is continuously rotated in a counterclockwise 
direction in the figure to feed bills taken in toward a stor- 
age space. 

[0089] While there has been shown, in the embodi- 

20 ment, a bill receiving/paying device using a receipt box 
for storing rejected bills and storage/discharge boxes as 
bill storage units by kinds, the charging/ recovery box in 
the embodiment can be also used as a receipt box and 
a storage/discharge box. Since charging, recovering 

25 and detailed checking can be made together by the pro- 
vision of at least one charging/ recovery box, all bill stor- 
age units may be charging/ recovery boxes. 
[0090] Also, while an explanation has been given to 
the horizontal-type bill storage units, in which bills are 

30 stored in an upright position, the invention can be ap- 
plied to vertical-type bill storage units, in which bills are 
stacked in a horizontal position. More specifically, even 
in the case where bills entering the bill storage units are 
conveyed in a horizontal direction, stacking in a lined- 

35 up state can be made by the provision of stacking assist 
means for restraining excessive moving. 
[0091] In the case of storage in an upright position, 
however, bottom surfaces of the storage space and the 
taking-in space in the bill storage units serve as a guide 

40 by virtue of gravity, so that lower ends of bills stored are 
true up on the bottom surfaces. Therefore, ends of the 
bills in the direction of bill discharge are aligned together 
to facilitate discharge of the bills. 
[0092] In this manner, it is possible, according to the 

45 embodiment, to store bills of different sizes in one charg- 
ing/recovery box In an intermixed state. Also, it is pos- 
sible to make charging, recovery and detailed checking 
together, in a bill receiving/paying device for dealing bills 
of different sizes. 

so [0093] As described above, it is possible, according 
to the invention, to provide a bill receiving/paying device 
and an automated cash transaction apparatus, in which 
bills of different sizes can be dealt, and charging and 
recovery can be made together. 

55 [0094] It should be further understood by those skilled 
in the art that although the foregoing description has 
been made on embodiments of the invention, the inven- 
tion is not limited thereto and various changes and mod- 
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ifications may be made without departing from the spirit 
of the invention and the scope of the appended claims. 



Claims 

1 . A bill receiving/paying device (1) comprising: 

a bill storage unit for storing and discharging a 
bill; 

a bill size detecting means for detecting a size 
of the bill to be stored in the bill storage unit; 
a bill passage sensor (889) for detecting pas- 
sage of the bill to be conveyed to the bill storage 
unit; 

a stacking assist means provided in the bill stor- 
age unit to restrain the bill entering into the bill 
storage unit from excessively moving therein; 
and 

a control portion (9) for controlling the stacking 
assist means on the basis of the bill size infor- 
mation detected by the bill size detecting 
means, after the passage of the bill is detected 
by the bill passage sensor (889). 
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2. Bill receiving/paying device (1) according to claim 
1 , wherein the bill size detecting means comprises 
a bill discriminating portion (3) for discriminating a 
kind of the bill, and a storage portion (DB) having a 
database in which kinds of bills and sizes of bills are 
associated with each other. 

3. Bill receiving/paying device (1) according to claim 
1 or 2, wherein the bill storage unit stores the bill so 
as to be in an upright posture. 

4. Bill receiving/paying device (1 ) according to at least 
one of claims 1 to 3, wherein the control portion (9) 
controls, when discharging the bill, the stacking as- 
sist means so as to move to a position in which the 
stacking assist means does not interfere with the 
bill to be discharged. 

5. Bill receiving/paying device (1 ) according to at least 
one of claims 1 to 4, comprising a plurality of bill 
storage units, wherein the bill storage units are 
charging/recovery boxes (8) for withdrawing a bill 
from other bill storage units and charging the other 
bill storage units with a bill. 

6. Bill receiving/paying device (1) according to claim 
5, wherein 

the bill storage units comprise a receipt box 
(6) for storing a bill being inadequate for payment, 
storage/discharge boxes (7) for storing and dis- 
charging bills by kinds, and a charging/recovery box 
(B) for withdrawing the bill from the storage/dis- 
charge boxes (7) and charging the storage/dis- 
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charge boxes (7) with the bill, and 

the bill receiving/paying device (1) further 
comprises a bill discrimination portion (3) for dis- 
criminating a kind of the bill, and a conveyance path 
(5) for conveying the bill, by which the respective 
bill storage units and the bill discrimination portion 
(3) are connected to each other, wherein the con- 
veyance path (5) is provided with the bill discrimi- 
nation portion (3) on its path portion connecting the 
charging/recovery box (8) with the storage/dis- 
charge boxes (7). 

7. Bill receiving/paying device (1 ) according to at least 
one of the preceding claims, wherein the bill storage 
unit comprises a roller (801 ) forfeeding a bill which 
roller constitutes a receiving/paying opening, and a 
stacking guide (805) having a bill guide surface for 
guiding the bill fed by the roller (801) to the bill stor- 
age unit toward a moving direction, wherein the 
stacking assist means comprises a stacking assist 
member (812) which has a bill end stopper portion 
for restraining a leading end in the moving direction 
of the bill to be stored, and forms a taking-in space, 
and wherein 

the control portion (9) controls a distance be- 
tween the bill end stopper portion and the receiving/ 
paying opening. 

B. Bill receiving/paying device (1 ) according to claim 
7, wherein the stacking assist member (812) com- 
prises a roller portion (812a) having a rotation axis 
along an edge line of the leading end of the bill in 
the moving direction, and a vane portion (812b) pro- 
truding radially from the roller portion (812a), 
wherein the vane portion (812b) has a tip end of a 
L-shaped configuration curved toward the receiv- 
ing/paying opening. 

9. Bill receiving/paying device (1) according to claim 
7, wherein the stacking assist member (812) com- 
prises a roller portion (812a) having a rotation axis 
along an edge line of the leading end of the bill in 
the moving direction, a vane portion (81 2b) protrud- 
ing radially from the roller portion (812a), and a 
movable tip end portion (812c) connected to a tip 
end of the vane portion (81 2b) so as to be rotatable 
within a predetermined angle, wherein the vane 
portion (812b) has a tip end of a L-shaped configu- 
ration curved toward the receiving/paying opening. 

10. Bill receiving/paying device (1) according to claim 
9, wherein a plurality of stacking assist members 
(812) are provided in a direction along a rotation ax- 
is of the roller portion (812a). 

11. A bill receiving/paying device (1) comprising: 

a bill storage unit for storing bills so as to stack 
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those in a horizontal direction and in an upright 
posture; 

a conveying device for conveying the bills to the 
bill storage unit; 

a partition member which partitions an interior 5 
of the bill storage unit into a taking-in space and 
a storage portion when taking in a bill conveyed 
by the conveying device into the bill storage 
unit, and moves so as to allow a bill to be con- 
veyed when transferring the bill taken into the 10 
bill storage unit to the storage portion; and 
a restraining member adapted to be displaced 
in accordance with a size of the bill to be taken 
in, to come into contact with a leading end of 
the bill to restrain the bill from moving when tak- 
ing in the bill into the bill storage unit, wherein 
the storage portion enables bills of different siz- 
es to be stored therein. 

12. Bill receiving/paying device (1) according to claim 20 
11, wherein the partition member and the restrain- 
ing member are formed integrally. 

13. An automated cash transaction apparatus (101) 
provided with the bill receiving/paying device (1 ) ac- 25 
cording to one of the preceding claims. 
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